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COMPLETE SPECIFICATION 
Glass Compositions 

We, Pittsburgh Plate Guss Company, 
s corporation organisation organised under 
the laws of the Sate of Pennsylvania, United 
State* of America, of One Gateway Center, 

5 Pittsburgh 22, State of Pennsylvania, United 
State* of America, do hereby declare the in- 
vention, for which we pray that a patent may 
be granted to us, and the method by which it 
is to be performed, t<« be particularly des- 

10 cribed in and by the following statement: — 
This invention relates to a novel glass and 
it has particular relation to a glass useful as 
the minor *egmcm ki> multifocal ophthalmic 
lens. 

15 A multifocal lens is formed of a major lens 
segment having a minor lens segment adhered 
in a recessed portion of the major segment. 
The major lens segment may be made of 
crown glass or other glass which is highly 

20 refined and free from sctd, striae and other 
imperfections which would impair the optical 
properties of the lens. One example of a crown 
glass is an alkali lime silicate glass. 
The minor segment is usually made from 

25 highly refined glasses known as barium, lead, 
barium (lint or barium crown glasses. The 
minor segment glass ha* a higher index of re- 
fraction than the major segment and it is the 
portion of the multifocal lens used for read- 

30 ing The glasses of the major and minor seg- 
ments preferably have substantially the same 
* ;ir of thermal c.* r «Juion. The barium 
ryt> passes usually have a slightly lower 
softening point than the crown glasses, and 

35 the flint glasses usually have a softening point 
considerably lower than the crown glasses. 

In the manufacture of a multifocal lens, the 
minor segment is fused to the major segment. 
One procedure involves polishing a convex. 

40 ^hcrical curve on the minor segment and a 
i^ncavc, spherically curved recess in the major 
%e*ment and placing the minor segment glass 
ir. :1* recess. The major and minor ^r;nenrs 
3^ then sent through a special furnace to 

4< accomplish fusion of the sccmenu. Many 
possible defecu make it difficult :oohta;n high 
viekis «»f satisfactory multifocal lens blanks. 
(Vir drfee; Li a tenders fi" numerous minute 
» nubble* T ( f..rm ai the in:crt-ct «»f 



this fusion during the sealing or fusing of the 
two glasses. The reason for the formation of 
these bubble* is not definitely known. Some 
of the bubbles may be caused by entrapment 
of air at the interface during fusion. 

Another method of making a multifocal 
fusion which is designed tv accomplish this 
fusion free from bubbles involves placing a 
ground and polished minor <cgment lens blank 
in a mold and pouring the major segment glass 
while molten into the mold and across the 
exposed face of the minor segment in a 
manner such that the advancing molten glass 
sweeps any air or gases before it as u passes 
over the face of the minor sc£nvm and f uses 
to it. Th is method entails the use of a minor 
segment glass havinp a much higher softening 
poin:, for example 100 to 150 or more F. 
higher than that of the major segment glasses. 
Such glasses arc not readily available. 

The present invention is concerned with 
providing a glass for the minor segment which 
has a relatively high softening point, i.e. from 
1382* F. to 1475° F., an index of refraction 
n„ between 1.5 7 and 1.67, a high reciprocal 
dispersion, and a coefficient of expansion com- 
patible with thai of the nujor segment glass. 
The softening point of the glass is that tem- 
perature at which the loc„ of the viscosity of 
the glass in poises is 7.6. 

In accordance with the invention, a gla*s is 
pro\ided, particularly adapted for use as the 
minor segment in a muliifocal ophthaLnic lens, 
cor.iprising by weigh! 35 iO 52 per cent of 
SiO .. 6 to 12 per cent of one or more alkali 
metal oxides, 28 m 34 per car of barium 
oxiJe. 2 to 15 p^r ccnI 4 * ZtO^ and 5 to i< 
( <r icnt of oxido selected from the erouf 
consisting of CaO ZrO. PbO. CdO and SrO, 



bu: prefcrablv no: 
:hcrv«>f. This *U* 
5 . TiO . and al- 
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exceeding 10" of ar.v 
s may also include uj 
■4- rv.av include 0 5 
* per cent fluorine ar..i 1 
r - .*rc fining acer.:> 
!■•- 1 r.tT^ijn. i* v ith tV:- 
■rvrarcd -ir.vi h.. ■ 
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' *J!h|ra^fl3&4t8 cf drf" wsrfoOs fc^ppecJiflDftg owy 
H» soger fafcifijw &acnb« 
affvoxfrnatp HBtttttkofwun those vanauoos 
may tale atd amfo«> within tt» «» cad 
tends of the Invention. For exarnpk, if iower 



tore* a hjghatfccp iqg poioi u jkH as other 
desirable properties* 

The oxides of antimony and anenk are 
added as conventional fining Agents tod other 
oxides or other compounds which act by them- 
coDecriveiy as fining agents may be 



dam 35 per cat by weight of SiOrts* em- selves or eoDexxtesy » fining agenj , 
pbwl In tfg ' tfaig oa Tti oo, ft sends io male "enmloyri in the practice of jte ItrVexuipu, 
•L^AL^jtt^iL-n- j^m* , -i^ « The formulation of fc'prcaefr'klast' pro- 



die AtfySfeadWaDy *s*ahk£ wiatm lUMums 
higher dan 52 pa cent by vcfeht of CIO, 

10 make it increasingly difficult to achieve a high 
index of rcfractSoav 

The total of the alkali metal oxides, Na a O, 
KjO and others, is matmtinrd between 6 and 
12 per cent by webbt. A mmixnom amount 

IS of alkali metal oxide Is required to achieve 
the desired coefficient of expaimcc, bat an ex- 
cess b m be avoided for h has a deleterious 
effect on the chemkal durability of the plaas. 
A relatively large amount of barium oxide is 

20 desired to achieve the high index o! refrac- 
tion but too much barium oxide causes the 
glass to devitrify. Calcium oxide; tine oxide 
and lead oxide ere present to provide die re- 
mand property and prevent devitrification, 

23 Cadmium oxide and strontium oxide may 
also be used for this purpose Any one or 
combination of these oxides b an amount 
between 5 to 15 per cent by weight b suit- 
able. 

30 Zirconium dioxide is necessary in the glass 
to produce a glass having a hiph softening 
point. However, an excess of zirconium di- 
oxide acts to undesirably reduce the coefficient 
of expansion of the glass. Titanium dioxide 

35 b added to the glass to control ref-sctivc 
index Its use is restricted to about 5 per cent 
because it lowers the rec i proc a l diversion ua- 
duty. 

Approximately 95 or more per cent by 

40 weight of the glass which b the subject of this 
invention b comprised of SiO t , BaO, ZrO„ 
alkali metal oxides and stabilizing bivalent 
mexal oxides such asGaO, ZnO and PbO. The 
remaining approximately 5 per cent or less by 

45 weight of the glass may be made up of TiO s , 
fining agents, memnjr aids and other materials 
such as colorants which may affect the trans- 
mission, absorption or other properties of the 
glass without unduly lowering its softening 

50 point or hannfuQy affecting its desirable 
optical properties. 

For example, fluorine may be present to act 
as an aid in founding the glass at hi| 1 tem- 
peratures. Io use is restricted to less than 

55 about 1.5 per cent by weight because objec- 
tionable opalescence forms io the glass due 
to precipitation of fluoride crystals in the body 
of the glass. Aluminum oxide may also be 
added to the composition to heap obtain a 

60 high softening point. Its use is limited to 
about 5 per cent by wright because higher 
amounts cause the glass to devitrify. Small 
amount! of boric oxide are permitted, how- 
ever, amounts m exoeas of 1 per cert; bv 

6^ weixh: make it difficult to produce a jrlass 



70 

vufes* a minor segment glass whicn has an 
index of refraction between 1.57 and 1.67, a 75 
coefficient of expansion between 7.0 to 10.0 
x ICr- per °C between 25 # C and 300* C 
and a softening point high enough to enable it 
to be fused to a molten gob of a major seg- 
ment glass without deformation of the minor 80 
segment Major segment glasses which are 
suitable for use in the above described method 
of making multifocal lenses should have a co- 
efficient of expansion between. about 7 to 10.0 
> 10— per C C between 0 # C and 300* G, 85 
an index of refraction of 1.5232 or there- 
abouts, and a softening point below 1382* F. 
andpreferabfy bdow 1300° F, 

When the molten gob of major segment 
glass is poured or pressed into fusing contact 90 
with the novel minor segment glass of this 
invention, it b desired that the softening 
point of the particular segment gh,» be about 
100* F. or more above the softening point of 
the major segment glass to prevent deforms- 95 
tion of the minor segruent. 
What ^ve daim b: — 

1. A glass, particularly adapted for use as 
the minor segment in a multifocal ophthalmic 
lens, comprising by weight 35 to 52 per cent 100 
of 6 to 12 per cent of one <t more 

T-rnl rrrvW, 28 to 34 per cent of 
barium oxide, 2 to 15 rxr cent of^ZrO,, and 5 
to 15 per cent of oxides selected from the 
group consisting of CaO, ZrO, PbO, CdO 105 
and SrO, but preferably not exceeding 10% 
of any one thereof. 

2. A glass according to daim 1, including 
up to 5 per cent^nO^ 

3. A glass according to daim 1 or 2, in dud- ] 10 
ing 0 to 5 per cent AJ : 0,, 0 to 1.5 per cent 
fluorine and 0 to 2 per cent of one or more 
fining agents. 

4. A glass accord ing to any of claims 1 to 3, 
having an index of refraction N n berwecn 1.57 115 
and 1.67, a softening point above 1382"' 

and a coefficient of thermal expansion approxi- 
mating 7.0 to 10.0 w 10"* per *C bcrween 
25 J C and 300* C 

5. A glass, particularly adapted for use as 120 
the minor segment in a multifocal ophthalmic 
Icns. substantially as hereinbefore dcvriSeH 

ft. A multifocal lens comprisine a r:v!n *r 
^eeinent an d a major sc^Tr.c:. . the min^r 
men* *y*;ne omiprrcd of a e!iv. accorcv.rr l?' 
any of dairm } ir 5. anJ tr r tomy <ctrr~rt.' 
t<\r.z a ela** havit;? a Wirtiin? point a* ir." 
about uxs* F h-wer *han The* V'f'trrr r* " 
'■f the minor sctttip:m pb**- p*rfcT ; > • 

hav:r.c a eocnVicr.* of rq-arv-M v: ■ 
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